Evaluation of protein-DNA binding affinity by electrospray ionization mass spectrometry.
Binding affinity of complexes between a DNA-binding domain (DBD) of a transcription factor, c-Myb, and several double-stranded DNA (dsDNA) were evaluated by collision-induced dissociation (CID) of the multiply protonated molecules generated by electrospray ionization mass spectrometry (ESI-MS). Complexes of the c-Myb DBD and dsDNA were prepared in solution and analyzed by ESI-MS. Multiply protonated molecules of a high-affinity complex, the c-Myb DBD and dsDNA with a specific sequence, were clearly observed in ESI mass spectrum. Protonated molecules of the complex were quite stable in the gas-phase, and not easily dissociated even if high cone voltage was applied in the first vacuum chamber source when the sample was prepared in 10 mM ammonium acetate. As for the sample prepared in buffer with higher concentration of ammonium acetate, such as 500 mM ammonium acetate, protein-dsDNA complexes could easily be dissociated with an increase in the cone voltage, giving multiply protonated molecules of free c-Myb DBD and some DNA fragments. Systematic CID experiments were carried out on seven complexes between the c-Myb DBD and 22-mer dsDNA with different solution-Kd values in the range of 10(-9) M to 10(-7) M. For each complex dissociation curve as a function of cone voltage was plotted, and the cone voltage where 50% of the complex was dissociated (V(50%)) was calculated. Consequently, positive correlation was obtained between V(50%) and relative binding free energy change (DeltaDeltaG) in complex formation in solution. This suggests that ESI-CID experiments can provide quantitative evaluation of the stability of protein-DNA complexes based on proper calibration.